Heteromeric co-assembly of two insect nicotinic acetylcholine receptor alpha subunits: influence on sensitivity to neonicotinoid insecticides.
Neonicotinoid insecticides, such as imidacloprid, are selective agonists of insect nicotinic acetylcholine receptors (nAChRs) and are used extensively in areas of crop protection and animal health to control a variety of insect pest species. Here, we describe studies performed with nAChR subunits Nlalpha1 and Nlalpha2 cloned from the brown planthopper Nilaparvata lugens, a major insect pest of rice crops in many parts of Asia. The influence of Nlalpha1 and Nlalpha2 subunits upon the functional properties of recombinant nAChRs has been examined by expression in Xenopus oocytes. In addition, the influence of a Nlalpha1 mutation (Y151S), which has been linked to neonicotinoid lab generated resistance in N. lugens, has been examined. As in previous studies of insect alpha subunits, functional expression has been achieved by co-expression with the mammalian beta2 subunit. This approach has revealed a significantly higher apparent affinity of imidacloprid for Nlalpha1/beta2 than for Nlalpha2/beta2 nAChRs. In addition, evidence has been obtained for the co-assembly of Nlalpha1 and Nlalpha2 subunits into 'triplet' nAChRs of subunit composition Nlalpha1/Nlalpha2/beta2. Evidence has also been obtained which demonstrates that the resistance-associated Y151S mutation has a significantly reduced effect on neonicotinoid agonist activity when Nlalpha1 is co-assembled with Nlalpha2 than when expressed as the sole alpha subunit in a heteromeric nAChR. These findings may be of importance in assessing the likely impact of the target-site mutations such as Y151S upon neonicotinoid insecticide resistance in insect field populations.